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(57)Abstract* 

PROBLEM TO BE SOLVED: To enable an efficient analysis and a natural synthesis by 
preventing spectrum from being intensively selected due to an effect of performance 
such as vibratos, etc. 

SOLUTION: When a plurality of sine wave candidates for synthesizing original sound 
signal Si are extracted as a result of an analysis by selecting a sine wave of which error 
from the original signal Si is a minimum in frequency analysis part 3 and repeating a 
processing fixed times by which a difference waveform between the original sound 
signal Si and the selected sine wave is made to be the next signal for analysis, a 
performance method detection part 8 extracts the modulated component to the sine 
wave included in the signal for analysis based on the selected sine wave as performance 
method information such as vibratos, tremolos, etc. The sine wave in the neighborhood 
frequencies of the selected sine wave is not selected, but modulated components are 



adopted as an analysis result as well as the selected sine wave. Also, the result of the 
analysis is modulated by an amplitude modulator 90 and a frequency modulator 10 
based on the modulation component from which the selected sine wave has been 
detected, and is subtracted from the signal for analysis by a subtractor 11, and the 
difference waveform is adopted as the next signal for analysis. In the case of synthesis, 
a modulation processing based on the modulation component is provided to the selected 
sine wave before a synthetic processing of the waveforms is executed. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the sinusoidal analysis apparatus which outputs the frequency 
component information which analyzed the frequency component contained in 
the Hara correspondence number, and was acquired, and its amplitude 
information It is based on the specific frequency component information 
beforehand extracted from said Hara correspondence number. The modulation 
component to said specific frequency component resulting from the performing 
method is extracted. It is the sinusoidal analysis apparatus characterized by 
making into an analysis result the modulation component which did not extract 
frequency component information about the frequency component near said 



specific frequency component on the occasion of analysis of said frequency 
component, and originated in said performing method with said frequency 
component information and its amplitude information. 
[Claim 2] The sinusoidal synthesizer unit characterized by compounding the 
musical-sound signal which gave the effectiveness by the specific performing 
method by compounding the wave which generated the sinusoidal signal based 
on frequency component information and amplitude information, and modulated 
this generated sinusoidal signal based on modulation component information. 
[Claim 3] By repeating the processing whose error with the signal for analysis 
makes the difference spectral separation form of selection of fewest sine waves, 
and said signal for analysis and said selected sine wave the new signal for 
analysis the number of predetermined times In the sinusoidal analytical method 
which extracts two or more sinusoidal candidates for compounding the Hara 
correspondence number as an analysis result The modulation component to 
said sine wave included in said signal for analysis based on said selected sine 
wave is extracted. Said modulation component is made into an analysis result 
with said selected sine wave, without choosing the sine wave of the near 
frequency of said selected sine wave. Sinusoidal analytical method 



characterized by making into the following signal for analysis the difference 
spectral separation form which modulated said selected sine wave of said 
modulation component, and was deducted from said signal for analysis. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sinusoidal analysis 
composition approach and equipment which compound [ which compound and 
sine-wave-analyze ] the Hara correspondence numbers used for sound-source 
equipment etc., such as musical sound and voice. 
[0002] 

[Description of the Prior Art] The sine wave which carries out sinusoidal analysis 
of the Hara correspondence number, and is included in the Hara 
correspondence number is searched for, and the sinusoidal analysis composite 
system which compounds based on these selected sine waves is in the 
sound-source equipment of an analysis compositive type. In this kind of 
sinusoidal analysis composite system, the Hara correspondence number is 
started, for example by a unit of 10ms at the time of analysis, and the sine wave 
(the 1st sine wave) to which this error with the started wave becomes the 
smallest is chosen. Next, to the difference spectral separation form of the Hara 
correspondence number and the 1st selected sine wave, same actuation is 
performed and the 2nd sine wave is chosen. Hereafter, only the count of 



predetermined performs same actuation and chooses two or more sine waves. 
At the time of composition, the original signal is compounded by adding all the 
sine waves searched for by the above-mentioned analysis processing. The 
number of candidates of the sine wave chosen is about a maximum of 100 in the 
section for 10 - 100ms, if there are few candidates, natural composition will 
become impossible, and if many, analysis effectiveness will fall. 
[0003] 

[Problem(s) to be Solved by the Invention] however, in the conventional 
sinusoidal analysis composite system mentioned above If the fluctuation 
component of the frequency by the effectiveness on performing methods, such 
as a vibrato and a tremolo, or the amplitude is contained in the Hara 
correspondence number in case sinusoidal analysis of the Hara correspondence 
number is carried out A spectrum will focus near the specific frequency, many 
same sinusoidal candidates from whom a frequency and the amplitude differ 
slightly in this part will be chosen, and there is a problem that the information on 
that part and other frequency components will be missing. 
[0004] This invention was made in view of such a trouble, prevents a spectrum 
focusing according to the effectiveness on the performance of a vibrato etc., and 



being chosen, and aims at offering the sinusoidal analysis composition approach 
and equipment in which efficient analysis and natural composition are possible. 
[0005] 

[Means for Solving the Problem] In what outputs the frequency component 
information which the sinusoidal analysis apparatus concerning this invention 
analyzed the frequency component contained in the Hara correspondence 
number, and was acquired, and its amplitude information It is based on the 
specific frequency component information beforehand extracted from said Hara 
correspondence number. The modulation component to said specific frequency 
component resulting from the performing method is extracted. It is characterized 
by making into an analysis result the modulation component which did not 
extract frequency component information about the frequency component near 
said specific frequency component on the occasion of analysis of said frequency 
component, and originated in said performing method with said frequency 
component information and its amplitude information. 

[0006] Moreover, the sinusoidal synthesizer unit concerning this invention 
generates a sinusoidal signal based on frequency component information and 
amplitude information, and is characterized by compounding the musical-sound 



signal which gave the effectiveness by the specific performing method by 
compounding the wave which modulated this generated sinusoidal signal based 
on modulation component information. 

[0007] The sinusoidal analytical method concerning this invention furthermore, 
by repeating the processing whose error with the signal for analysis makes the 
difference spectral separation form of selection of fewest sine waves, and said 
signal for analysis and said selected sine wave the new signal for analysis the 
number of predetermined times In the sinusoidal analytical method which 
extracts two or more sinusoidal candidates for compounding the Hara 
correspondence number as an analysis result The modulation component to 
said sine wave included in said signal for analysis based on said selected sine 
wave is extracted. It is characterized by making said modulation component into 
an analysis result with said selected sine wave, without choosing the sine wave 
of the near frequency of said selected sine wave, and making into the following 
signal for analysis the difference spectral separation form which modulated said 
selected sine wave of said modulation component, and was deducted from said 
signal for analysis. 

[0008] Namely, although lack of other useful information had arisen by 



concentration of a spectrum based on the performing methods, such as a vibrato 
and a tremolo, conventionally According to the sinusoidal analysis apparatus 
concerning this invention, analysis of the frequency component contained in the 
Hara correspondence number is faced. Since the modulation component based 
on the specific frequency component produced from the Hara correspondence 
number by the performing method is detected and he is trying to make with an 
analysis result by the group of the frequency component and modulation 
component The frequency component extracted also in the part which the 
spectrum concentrated is only a typical frequency component, and, thereby, can 
prevent lack of other useful frequency components. 

[0009] Moreover, if synthetic processing is performed after performing 
modulation processing based on a modulation component to the sine wave 
generated by frequency component information and amplitude information at the 
time of composition, the approximation wave of the Hara correspondence 
number is easily compoundable. And according to this invention, in being able to 
prevent lack of other useful frequency component information, since a time 
amount continuity and a frequency continuity are secured by the modulation 
component compared with the discrete spectrum detection for every fixed period, 



natural slanting kana composition is attained. 

[0010] In performing sinusoidal analysis by repeating the processing which 
makes a wave the following signal for analysis, it faces calculation of a 
difference wave, in addition, the difference of selection processing of the sine 
wave approximated to the signal for analysis, and the signal for analysis and the 
selected sine wave — By deducting the wave which modulated the selected sine 
wave of the modulation component from the signal for analysis, the following 
signal for analysis can be searched for efficiently. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable implementation 
of this invention is explained with reference to a drawing. Drawing 1 is the block 
diagram showing the configuration of the sinusoidal analysis apparatus 
concerning one example of this invention. The Hara correspondence number Si 
as a signal for analysis is PCM data sampled by the sampling frequency of a 
number - 10kHz of numbers, and sequential storing of this is carried out at the 
FIFO (First in First out) buffer 1. From FIFO buffer 1, the Hara correspondence 
number Si equivalent to 10ms is started one by one, and this is stored in a 
register 2. Frequency analysis of the Hara correspondence number Si stored in 



the register 2 is carried out in the frequency-analysis section 3. As the technique 
of frequency analysis, well-known FFT (fast Fourier transform) can be used. 
Here, the greatest frequency component is chosen out of the extracted spectrum, 
and the information on the frequency f and amplitude v is outputted. A sine wave 
generator 4 generates a sine wave based on the frequency f and amplitude v 
which were given from the frequency-analysis section 3. 

[0012] On the other hand, the Hara correspondence number Si for 10ms 
currently started by the register 2 is supplied also to the band pass filter 5. This 
band pass filter 5 is a filter of the ecad which passes the band near the 
frequency f called for in the frequency-analysis section 3. The output of a band 
pass filter 5 is given to the AM demodulator 6 and FM demodulator 7. These AM 
demodulator 6 and FM demodulator 7 constitute the performing method 
detecting element 8 with a band pass filter 5, and detect the amplitude 
modulation component AM and the frequency modulation component FM as 
performing method information to the 1st sine wave outputted from the sine 
wave generator 4. 

[0013] The 1st sine wave outputted from a sine wave generator 4 is modulated 
with the AM machine 9 and FM modulator 10 based on the amplitude modulation 



component AM by which detection was carried out [ above-mentioned ], and the 
frequency modulation component FM, respectively. This modulating signal is 
subtracted from the Hara correspondence number Si with a subtractor 1 1 , and 
that difference spectral separation form is stored in a register 2 as a following 
signal for analysis. In the next processing, the 2nd sine wave and its modulation 
component are called for by the same processing as the above. If the above 
processing is repeated, about each from the 1st sine wave to the n-th sine wave, 
the frequency information f, the amplitude information v, and the performance 
information AM and FM will be searched for, and these will be transmitted or 
memorized as an analysis result. And the following signal for analysis for 10ms 
is taken out from FIFO buffer 1 by the register 2, and the same processing is 
repeated. 

[0014] As shown, for example in drawing 2 (a), when frequency-drift component 
deltaf by the vibrato is contained in the Hara correspondence number Si 
according to this sinusoidal analysis apparatus, A band pass filter 5 like drawing 
2 (b) which makes a representation frequency a certain specific frequency fa 
detected first, and makes this representation frequency center frequency is 
passed. Since the frequency strange preparation part FM from the 



representation frequency fa and the amplitude modulation component AM are 
extracted as performing method information after cutting off other components It 
can prevent that many frequency components of the part which the spectrum 
near the representation frequency fa shown by the dotted line of drawing 2 (a) 
concentrated are chosen. Thereby, lack of other frequency components can be 
prevented. 

[0015] Moreover, as a performing method, although there are a tremolo, 
WOWOW, etc. other than a vibrato, about a tremolo, it can compound mainly by 
the representation frequency component and the amplitude modulation 
component AM, and can compound by detecting the amplitude modulation 
component AM about all sinusoidal candidates about WOWOW. 
[0016] Drawing 3 is the block diagram showing the configuration of the 
sinusoidal synthesizer unit corresponding to the above sinusoidal analysis 
apparatus. The frequency information f and the amplitude information v that the 
1st to n-th sine wave is specified are supplied to a sine wave generator 21, and 
the sine wave according to the frequency information f and the amplitude 
information v is outputted from a sine wave generator 21. Based on the 
amplitude modulation component AM which is the performing method 



information, and the frequency modulation component FM, it becomes irregular 
with the AM machine 22 and FM modulator 23, respectively, and the outputted 
sine wave is inputted into an adder 24. The output of an adder 24 is stored in a 
register 25, and is added with the following sine wave. By this, the wave by 
which all the sine waves processed [ modulation ] were compounded will be 
eventually stored in a register 25. This synthetic wave is outputted through FIFO 
buffer 26. 

[0017] In addition, it is not necessary to necessarily use what was obtained at 
the time of analysis about f at the time of composition, v, and performance 
information. It becomes possible by changing f, v, and performance information 
to compound the voice from which a pitch, level, or effectiveness is different. The 
above sinusoidal analysis apparatus and sinusoidal synthesizer unit can also be 
constituted as what was substantially equipped with the same function with DSP 
(Digital Signal Processor) and required software. Moreover, in the 
above-mentioned example, although both the AM component and FM 
modulation component were extracted as performing method information, even 
when only one of modulation components is extracted, a certain amount of 
effectiveness can be acquired. 



[0018] 

[Effect of the Invention] As stated above, according to this invention, analysis of 
the frequency component contained in the Hara correspondence number is 
faced. Since the modulation component based on the specific frequency 
component produced from the Hara correspondence number by the performing 
method is detected and he is trying to make with an analysis result by the group 
of the frequency component and modulation component The frequency 
component extracted also in the part which the spectrum concentrated is only a 
typical frequency component. By this Since tack of other useful frequency 
components can be prevented and the time amount continuity of amplitude 
fluctuation and a frequency drift can be raised rather than the sampling of a 
discrete spectrum pattern, the effectiveness that efficient analysis and natural 
composition are attained is done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the sinusoidal analysis apparatus 
concerning one example of this invention. 

[Drawing 2] It is drawing showing the property of the spectrum in this equipment 
extracted, and a band pass filter. 

[Drawing 3] It is the block diagram of the sinusoidal synthesizer unit concerning 
one example of this invention. 
[Description of Notations] 



1 26 [ — A sine-wave generator, 5 / — A band pass filter, 6 / — AM demodulator, 7 
/ — An FM demodulator, 8 / — 9 The performing method detecting element, 22 / — 
10 An AM machine, 23 / - An FM modulator, 1 1 / - A subtractor, 24 / - Adder. ] 
— 2 A FIFO buffer, 25 A register, 3-4 The frequency-analysis section, 21 
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